SUMMARY. Two new occurrences, in quartz dolerite, are reported for julgoldite. Physical and chemical data is presented together with indexed powder data for fifty-five reflections, fifteen of them additional to those previously reported. The julgoldite infra-red spectrum possesses the same configuration as that of an epidote or clinozoisite but with large peak shifts due to the high iron content.
JULGOLDITE, Ca2Fe2+(Fe,A1)2(SiO4)(Si2OT)(OH)2.H~O, was first briefly reported from Lfingban, Sweden, as a new mineral by Moore (I967) though not fully characterized by him until I97 I. The Lfmgban j ulgoldite was found filling cavities and embedded in apophyllite and baryte, which constitute fissure-filling in granular hematitemagnetite ore.
Heddle (i9oi) regarded small, black crystals occurring in pectolite from a Ratho quarry (O.S. sheet 62, I28 708) near Edinburgh as zenigmatite and X-ray examination of the original Heddle specimen (register number 343"2) revealed the 'zenigmatite' to be julgoldite. Other pectolite specimens from the same quarry occasionally carry very small black grains ofjulgoldite or, very rarely, a julgoldite-pectolite excrescence on pectolite. Another Heddle specimen (register number 435.27) labelled 'apophyllite associated with goethite, pectolite', from Auchinstarry quarry (O.S. sheet 6I, 720 767) Kilsyth, contains several black, highly lustrous, plumose clusters up to 2 mm long of julgoldite. The 'goethite' of this latter sample was mistakenly identified and is julgoldite. At both localities the julgoldite-bearing pectolite forms very rare pockets in quartz-dolerite. Between the pectolite and fresh dolerite a pale-greenish, bleached area of deuterically (?) altered dolerite occurs, which also contains minor microscopic julgoldite.
Physicalproperties. Morphologically, the Scottish julgoldite resembles the L~mgban material with rudimentary terminations comparable with those depicted by Moore (I97I). The only cleavage, {ioo} good, detected by Moore, combined with the bladed morphology, inhibited a full optical study. In the Scottish julgoldite more than one cleavage was suspected. The first three lines (see Table I ) on the julgoldite X-ray powder photograph display preferred orientation effects and index as 002, ioo, and IO2. From a study of crushed grains the {ooI} and {IOO} cleavages are perfect although it is difficult by this means to substantiate the {IOn} cleavage direction.
A density of 3"602 g/cm a was reported by Moore, whereas Allmann and Donnay (I973), after redetermination of the cell parameters on the Lgmgban julgoldite, gave a 9 Crown copyright reserved. A. LIVINGSTONE calculated value of 3"56 g/cm ~. Suspension of hand-picked pure Ratho julgoldite in diluted Clerici solution and subsequent determination of the liquid density gave a value of 3"58, using minute grains; larger, pure grains gave approximately 3"4 g/cruzThe calculated density for the Auchinstarry julgoldite is 3"56 g/cm 3. X-ray powder data. Within the region d 9"7I to 1.269 fifteen reflections additional to those noted by Moore have been observed. Fifty-five reflections in Table I Infra-red analysis. The julgoldite infra-red absorption spectrum ( fig. I ) exhibits the same configuration as epidote and clinozoisite spectra (Strens, I964) although with large peak shifts towards lower energies. For the analysed epidotes Strens suspected a slight peak shift with iron content. The large shift noted for julgoldite due to the high iron content affords a sensitive method for infra-red analysis in the julgolditepumpellyite series, comparable with that utilized by Burns and Huggins (I97 z) in the forsterite-fayalite series. Ftc. I. Infra-red absorption spectrum of julgoldite, 4oo0 to 40 cm -1. The numbers correspond to the 825, 680, 525, 45o, and 7o cm -1 peaks.
Paragenesis. The marked chemical disparity between julgoldite and the associated minerals suggests that it results from the highly localized late-stage alteration processes that affected the quartz dolerite. A replacement-type occurrence in the radiating pectolit e contrasts with the simultaneous crystallization of julgoldite and pectolite in the julgoldite-pectolite excrescences.
